Blood flow autoregulation in pedicled flaps.
Clinical work on the blood perfusion in skin and muscle flaps has suggested that some degree of blood flow autoregulation exists in such flaps. An autoregulatory mechanism would enable the flap to protect itself from changes in the perfusion pressure. The purpose of the present study was to evaluate if, and to what extent, a tissue flap could compensate a reduction in blood flow due to an acute constriction of the feed artery. Further, we wanted to examine the possible role of smooth muscle L-type calcium channels in the autoregulatory mechanism by pharmacological intervention with the L-type calcium channel blocker nimodipine and the vasodilator papaverine. Pedicled flaps were raised in pigs. Flow in the pedicle was reduced by constriction of the feed artery (n=34). A transit time flow probe measured the effect on blood flow continuously. Following this, three different protocols were followed: (1) Time control (n=10): the procedure described above was repeated in the same flap to determine whether autoregulatory efficiency changed over time. (2) Nimodipine infusion (n=13): continuous intra-arterial infusion of nimodipine (0.2mg/ml, 0.5 ml/min) started when the flow had returned to the initial value. After stabilisation, the flow was reduced. When the flow had been stable for at least 5 min, the constriction was removed. (3) Nimodipine and papaverine (n=8): the infusion of nimodipine was followed by an intra-arterial bolus of papaverine (10mg). After stabilisation, the flow in the pedicle was reduced and the flow was recorded. The flaps showed a strong autoregulatory response with complete compensation for flow reductions of up to 70-80%. Infusion of nimodipine caused a 28+/-10% increase in blood flow and removed the autoregulation. Papaverine caused a further increase in blood flow by 61+/-19%. The time control experiments proved that the experimental procedure was reproducible and stable over time. A tissue flap can nearly completely compensate for repeated flow reductions of up to 70-80%. This is due to a decrease in the peripheral resistance, mediated by a local intrinsic mechanism. Nimodipine (a blocker of L-type voltage-activated calcium channels) abolishes the autoregulation, but a significant vasodilatory reserve exists, as an additional injection of papaverine (a smooth muscle relaxant) results in a further increase in the blood flow. This strongly suggests a direct role for voltage-activated calcium channels in the autoregulatory process.